Abstract. 2014 Impedance properties of a waveguide TM-mode near cut-off are demonstrated to improve Josephson junction coupling to the waveguide.
. Indeed, considering the junction as a strip transmission line, we find for its characteristic impedance [2] where Er is the relative dielectric permittivity of the barrier, 1 is barrier thickness, d is the total magnetic field penetration depth, w is the junction width and Z. is the characteristic impedance of free space.
Substituting the typical values we get
The impedance ZG of any microwave structure external to the junction is usually of the order of Z., and the coefficient of transmission between the junction and the structure takes the very small value T ~ 10-4 [1] .
It can be seen from the above expression that the obvious way to improve coupling is to reduce ZG. The usual matching methods developed for microwave networks and depending on some tapered or stepped transition between the matched devices are clearly not applicable.
Let us observe, however, that for guided TM modes the characteristic impedance ZTM of the waveguide is given by [3] where 03BB0 free-space wavelength and Âg is the corresponding wavelength in the guide. Approaching the cut-off frequency we have It follows, that for a junction placed in a TM-mode wave-guide operated near cut-off a narrow-band impedance match between the junction and the waveguide is possible. In any real experimental set-up there will remain, obviously, the problem of matching such a waveguide to the rest of the set-up, but it should be technically possible to solve.
In order to test the feasibility of the above outlined idea we developed special Josephson lead-lead oxide or Te-lead junctions [4] [6] .
where Rd is the dynamic resistance of the junction.
Typical results for one particular junction are plotted in figure 3 as functions of frequency. It is seen that both VD and 0394I1 exhibit distinct, although not very high, and rather broad maxima positioned just above the cut-off frequency of TMo i mode. figure 3 that the improved coupling region falls well within these limits. Constant background visible in the plots in figure 3 is ascribed to partial TEll mode excitation of the circular waveguide.
In conclusion, the experimental evidence appears to support the thesis that a waveguide operated in TM mode near cut-off frequency constitutes a more favorable environment than free-space for coupling microwave power in or out a Josephson tunnel junction.
